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(54) Title: INTELLIGENT RADIO 

(57) Abstract 

An intelligent radio 
apparatus (100) that 
is adapted to receive 
Web radio broadcasts 
is disclosed. The Web 
Radio provides a user 
interface that is less like 
a computer program and 
more like a conventional 
radio, thus making the 
device easy to use. Rather 
than the complicated 
user interface found on 
Pereonal computers, the 
intelligent radio provides 
familiar radio-type user 
controls such as switehes 
(120). a tuning knob 
(114), joysticks, cursor 
controls (116), voice 
activated controls, ete. 
The radio-type user 
controls allow the user 
to select a Web radio 
station and control other 
aspects of d)e operation 
of the intelligent radio 
(100) in a manner that is 
more like a conventional 
radio and less like a 

computer program. The intelligent radio (100) Is configured to run the software needed to access the Internet and thus relieves the user 
of complicated software installation tasks such as installing and configuring an operating system and installing and configuring Internet 
access software. The intelligent radio also provides Internet telephony, voicemail, and voice-email capabilities. 
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INTELUGENT RADIO 

Background of the InvBntion 

Field of the Invention 

The present invention relates to the f»ld of reception of audio programming, andl more particularly, relates to the fidd of 
transmission and reception of streaming audio over a computer network such as the Internet. 
Description of the Related Art 

The Internet is a woridwide an^ of interconnected computers and infonnation servers that allow anyone with a computer 
and ffixess to the Internet to get information about virtually any subject 24 hours a day. For the average consumer, an Internet Service 
Provider (ISP) provides access to the Internet ISPs such as CompuServe, Procfigy, and America On-Line; currently link over ten million 
users to the Internet. Users typtcdly corviect to the ISP by using standard telephone ines and a telephone moifem. Cable modems t\mt 
aOow a user to connect to the ISP over cable tdevision fines, and sateOite connections to the Internet are also available. 

The Internet provides a wealth of infonnation irm stock reports to headline news. One of the newer servk:es provided on the 
Internet is a streaming audio (e.g., RealAudo and MPEG audio) senrice. Streaming audio services are often provicted in connection with 
the Wodd Wide Web (Web) and thus are often cdled Vitb radio broadcasts. With streaming audo, a user with a Personal Computer (PC), 
a sound card, and the necessary software can listen to audio programs from anywhere in the world. For example; Ratio Prague provides 
daily Internet broadcasts from the Czech Repubfic. Listeners in the U.S. can listen to these Web rarfio broadcasts either in real tnne^ or 
stored for later re|day. Thus; unOke more traifitional redo broadcasts where the listener must be within a reception area; Web raifio 
broadcasts can be heard anywh^ so long as the listener has a connection to the Internet and the necess^ computer hardware and 
software. 

Unfortunately, evmt with the ever-decreasing cost of personal computers, the hardware and software needed to listen to a 
Web redo broadcast is beyond the financtai means of many people. Even for those that can afford a persond computer, listening to a 
Web radio broadcast ties up the computer so that the user cannot use it for other purposes. Moreover, the use of a persond computer 
to receive streaming audio (e.g., Web rado broadcasts) reqiires a certan amount of computer literacy on the part of the user. The user 
must be able to instil the Web Rado software, configure the Web Rado software to communicate with the ISP, and find the various 
Web redo broadcasts provided on the Web. 

SiHTgnarv of the Invention 

Embodments of the present invention solve these and other proUems by providng an intelligent radio apparatus that is 
adapted to aDow a user to receive Web rado broadcasts In a manner similar to the ease and low cost with which a user receives a 
regular redo broadcast Embodments of the intefiigent rado also provide Internet telephony, vok^nail, text to-voice email vdce-to-text 
email, and voice activated commands. These features are provided in a simple; low-cost easy-to-use (fevice. 
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A prefmed embodhnent of the intelligent radio apparatus relieves the user of the complicated tasks associated with instalfing 
and configuring computer software. The intdligent rado apparatus also preferably provides a user interface that is less like a computer 
program and more like a convention^ rada thus making the device easy to use. In a preferred emboc&nent the user controls provided 
by the inteDigent racfio are so similar to the controls provided on a conventional AM rad o or FM radio that a non-technical user can tune 
into Web radio broadcasts or AMfFM radio broadcasts with similar ease. When compared to a full-fledged computer, su:h as a laptop or 
desktop computer, the intdligent redo typk:ally provides lower cost smaller size, lower power con^ptioa less upkeep and 
maintenance, and more convenience. 

Various embodiments of the intdligent radio indude user contrds such as suutches, a tuning knob^ joysticks; cursor contrds^ 
remote controls, etc. The user contrds dlow the user to select a Web radio station and contrd other aspects of the operation of the 
intdfigent radio. In some embodments, the user controls are configured siK:h that the intelligent radio operates more like a conventiond 
rado and less like a computer program. For example, in one embodm^t the intefligent rado indudes a tuning knob that allows the user 
to "tune'' Web rado stations from a list of avdlaUe Web rado stations. The user turns the turnng knob to move from one Web rado 
station in a manner amOar to the way a user would use the tuning knob on a conventional rado to tune from one rado station to 
another. Tba intefiigmit rado provides each sdection of Web rado broadcasts by categories such as, for example; language; content 
subject matter, etc 

The intdigent rado apparatus incluttes a visud dsplay for providng infomiation to a us^, a network interface (e.g., a modem) 
for transmitting and recdving dgitd data over a communications network, and embedded softwaro adapted to connect to the Web and 
to decode streaming audo. The communications network may be tdqihone fines, cable TV lines; satdlite communication systems, etc 

In an dtemative embedment the intefiigent rado ^paratus dso indudes loudspeakers for playing the broadcasts, ^tii^ 
embedments indude a data storage device for storir^ software and audo files. 

In other embodiments; the intelligent radio apparatus is adapted to be installed in m automobie; boat airplane; or other 
vehicle. In yet another embedment tte intelligent rado apparatus b adapted to be a portable devk:e nuich Oke a conventiond transistor 
rado. — 



In yet another embodiment tiie intdligent rado is configured to work in connection witii service routines runrang on a remote / 
COTfiputer connectBd to a computer network. The remote computer may be an Internet site (eg., a web site or ISP) that proudes 
addtiond functionality to the intdligent redo. For example, the intdligent redo may include a microphone to dlow vdce-activated 
commands to be used for contrdling the inteDigent rado. Vdce recogration software to interpret the voice commands may be provided in 
dtter the inteligent radio or in tfw remote computer. If the vdce recognition software is located in the remote computer, then the 
intdfigent rado dgitizes the vdce data and passes the dgitized vdce data to the remote computer. The remote computer converts the 
vdce data into computer commands and passes the command to the intdligent computer. In some embodiments, swvice routines in the 
remote computer are used to offload other tasks as wdl indudng, for examfrfe, formatting the display, seardnng the Internet for redo 
web sites, converting audo and otiier data from one forniat to another forniat etc Offfoadng tasks to the remote computer simpfifies 
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the intelligent radio and reduces the size and cost of the intelfigent radio without sacrificing functionality. Moreover, the software in tf» 
remote site can be kept up-to-date at all times without updating the software in the intelligent radio. 

In yet another embodimem, the intelBgent ratfio is configured to provide Internet tdephone services to a user by connecting a 
tdephone or telephone handset to the intefligent radio. An Internet telephone connection, that provides streaming aud o, is estabished 
between the intelligent radio and a remote unit such as an inteOigent radio, computer, or telephone system. When the user speaks into 
the handset, the user's voice is digitized and passed to the remote unit where it is converted to audio for the user of the remote isit. 
Likewise, the remote user's speech is dgitized and passes as a strean of digital data to the intelligent radio where it is converted into 
audio and provi(fed to a loudspeaker in the t^ephone hardset. 

Brief Description of the Rqures 

The various novel features of the invention are aiustrated in the figures listed below and described in the detailed description 
that follows. 

Figure 1 is a p^pective view of one emboc&nent of a taUetop intdligent radio apparatus. 
Rgure 2 is a block diagram of the fimctiona) elements of the intelligent radio apparatus. 
Figure 3A shows a defaiit display that appears wN'le a Web broadcast is being received. 

Figure 3B shows a menu display that allows the user to select one of the commmid and setup displays shown in Ftguies 3C- 

3E. 

Figure 3C iOustmtes a select language cf splay that allows a user to specify desired languages {e.g., English French, etc J. 
Figure 3D Olustrates a di^ay that dlows a user to select a type of program material (e.g., news, sports, weather, etc.). 
Figure 3E illustrates a display that d\am a user to select various program broadcasts. 

Figure 4 iOustrates a dat&entry display that the intdigent radio apparatus uses to allow the user to input alphanumeric text. 
Figure 5 is a flowchart that illustrates operation of the intelOgent radio a[qiaratus. 

Figure 6A ilustrates the infomiation management and data processing functions provided by a Web radio Web site (e.g., 
vwwv.webradioxom) to produce a fist of Web radio broadcast stations for the user. 

Figure 6B iDustrates a relationship between the Web radio Web site and other web sites that provide streaming audo 
programnnng. 

Figuro 7 is a pmpecthre view of a tabletop inteiigent radio tuner. 

Figure 8 is a block diagram of the functional elements of the intelligent radio tuner shown in Figure 7. 
Rgiffe 9 is a block (fiagram of the functional elmnents of an embodiment of the intefligent radio that provides a remote 
playback capabSity. 

Figure 10 is a black (fiagram of the functional elements of an embocfimoit of the intelltgent radio that provides a remote access 

capahiity. 
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In the figureSr the first d git of any three-digit number indicates the number of tte figure in which the element first appears. 
For example, an element with the reference number 502 first appears in Bgure 5. Where four-dgit refoence numbers are used tie first 
two dgits indicate the figure number. 

Detailed Description of the Prefened Embodiment 
One aspect of the present invention is an inteUigent radio device that aUows a user to recdve dgitized redo broadcasts over 
the World Wide Web (Web). The intelligent rado provides the hardware and software necessary to receive dgitized rado from Xha Web 
without the need for a personal computer or other expensive equipment. The intelligent rado provides a dsplay device, such as a Liqud 
Crystal Display (LCD) that allows the user to select a desired Web broadcast from a list of availafale Web broadcasts. The dsplay also 
aHows the user to select Web broadcasts in a particular language. The software, the user controls, and the dsplay in the intelligent rado 
100 are operaUy configured and connected such that a user can tune into a Web rado broadcast in a manner simiar to the way a user 
would use the contrds on a conventional rado to tune into an AM or FM rado station. Thus, the intelligent rado provides people who 
am not comfortable with computers, or who do not own or have access to a computer, an opportunity to listen to streaming audo 
information from the Intemet. 

In one embodment, the inteDigent rado is a lowKmst taUetop box that connects to an AC power line and a i^ane fine. The 
device indudes a dsplay device; speakers; a control panel, a c(snputer processor, a stored software program, and a modem. The 
intelligent rado uses the modem to establish a telephone connection to an Internet Service Provider (ISP). The stored software program 
connects to a Web Rado home page; via the ISP, and downloads a list of Web rado statiim addesses. Altemativeiy, the user may enter 
a web address |e.g., a Unifomt Resource Lxator (URLII to connect drrctly to a web page that provides audo broadcasts instead of 
first connecting to the Web Rado home page). The user may use buttons on the control panel to scrdl through the dsplay and select a 
Web rado broadcast "station" for Estenng. When a station is setectect the stored software program connects to the station and begins 
to receive d^tized audo data transmitted by the station. The intelligent rado converts the recaved data to analog audo and plays the 
audo on one or more loudspeakers. 

In an dtemate embedment the intelligent radio is a tuner that connects to an audo system such as a component stereo 
Systran. The tuner provides audo output to the audo system. The audo system provides amplifiers and loudspeakers. The tuner 
comprises an enclosure that connects to an AC power line, a network line, and the audo system. The network line may be any type of 
computer data connectioa indudng, for example, a telephone One, a cable line, an Ethemet fine, a Token-Ring line, a twisted pair \m, an 
infrared link, a rado frequency link, an IEEE-1394 FireWire line; etc. The tuner induttes a dsplay device, a control panel, a computer 
processor, a stored software program, and a modem. The intelligent rado uses the modem to estabfish a tetephone connection to an 
Intemet Service Provider (ISP). The stored software program connects to a W^ Rado home page; usuafly provided by the ISP, and 
dowtyoads a Gst of Web rado stations. A user uses use buttons on the contrd panel (or remote contrd) to scrdl through the dsplay and 
select a Web rado broadcast "station" for Bsternng. Altemativdy, the user may use voice-activated conmiands to scrdl through the 
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(fisplay. When a station is selected, the stored software progran connects to the station and begins to receive di^tized au(io data 
transmitted by the station. The intdligent radio converts the received data to analog au(fio, which is provided to the auifio system. 

Figure 1 iDustrates one embodmcnt of a tabletop inte&igent ratfio 100. The mtelltgent raifio 100 is moimted in an enclosure 
101 and connects to household AC power through a power cord 104 aid to a commimications network by a network cable 102. The 
network cable 102 may be a telephone line; a network cable, a cable TV cable; a connection to a wbeless |e.g, sateflitel unit etc. For 
example; the conmiunH:ations network may use Iridium sateiites developed by the Motorola Corp., Globdstar satellites developed by a 
consortiiOTi of European manufacturers which includes Aerospatiale and Alcatel P21 sateOites developed on a pro^t financed by 
Inmarsat or the Odyssey satdite system developed by a TRW consortiimi associated with Teleglobe/Canada. 

User controls are mounted on the front of the endosure 101 and include a combined on-off aid volume control 110, a^ 
command button 121, a cursor control 116, a select button 118, a tuning control 114, and a button bar 120. The cursor control 116 
provides up, dowa left and right movements of a cursor or other entity on a (fisplay device 112. The button bar 120 provides buttons 
to select an audio source, including, for example, "AM" radio; "FM" radio, "Web" radio, "Cassette", and "External" input Also mounted 
on the front of the eidosure 101 is the display device 112, which provides infomiation to the user. An optional cassette player/recorder 
130 provides the capabBity to play and record audo cassettes. The intelfigent redo 100 also includes a left stereo speaker 106 and a 
right stereo speaker 108 that may be mounted in the enclosure 101 or in sepa^e enclosures. A wireless remote 135 provides remote / 
operatitm of the inteligent raifio 100. In some embocfiments, a microphone is provided as weQ. An output from the microphone is | 
provided to an analog-to-digitai converter to convert the analog microphone signal into (Ogital data. The microphone may be placed in the { 

intelligent redo 1 00, in the wireless remote 1 35, or both. ^ ' 

Figure 2 is a block diagram of the functional elements of the intelligent ratfio 100. The intefligoit radio 100 comprises a 
Central Processor Unit (CPU) 202 that is used to nm the intdligent radio software. The CPU 202 b connected to a random axess 
memory 204, a data storage device 210, and a modem 206. The data storage devke 210 may be any type of non-volatile data stor^e~A 
device; induding, for example; a floppy disk drive, a hard disk (kive, a flash monory, a CD-ROM, a DVD-ROM, a CMOS memory with 
battery teckt^), eta The data storage device 210 provides storage for software programs used by the inteOigent radio 100. The-^ 
software stored on the data storage device 210 may ba upgraded by dowrdoading new software from the Web. The data storage 
devke 210 may also provide storage for dgitized audo material, such as recorded Web radio broadcasts^ CD-Audo, etc. The modenT 
206 is connected to a commurocations netwoik 230, slwwn as a Pubfic Switched Tdq)hone l\tetwork (PSTN), by the network caUe 
1 02. Although the communications network 230 is shown as a PSTN network, one skilled in the art will recognize that the network 230 ^ 
may also be a cable television (CATV) network, a satelite network, or any other communications network. In one embocfimwit the^ 
network 230 comprises both a Direct TV/PC satellite connection that provides infonnation to the intdligent redo 100 at high speed (e.g., 
400,000 bytes per second or morel, and a PSTN networi( connection so the intelligent rado can upload infonnation back to the ISP 232 
(brcause many Direct TV/PC connections are only one-way). In yet another embodnrtent the sateflite networit is a two-way satelite 
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network that uses the sateflite for both download and upload. In one embodment the satellite network uses the Iridum™ syst^n 
developed, in part, by the Motorola Corp. 

Optionaiy, a telephone 229 is connected to a first port of a codec 260. A second port of the codec 260 is provicted to the 
CPU 20Z The coitec provides dgit^to-analog converston and analog-tadgitai conversion for the telephone 229. The codec 260 dso 
5 provides standard telephone interface signalSr such as a ringing signal to the telephone 229, and telephone status condtions; such as 
receiver up or recdver dowi\ to the CPU 202. In sonne embodments, the coda: 260 and the modem 206 may be combined as a 
telephone modem. The telephone 229 may be connected even when the network 230 is not a telephone network. 

The moitem 206 provides an interface between the CPU 202 and the communications network 230 and the operational 
characteristics of the modem 206 are determined by the type of communications network 230. Thus, if the network 230 is a PSTN 

10 network, then a telephone modem is usetfc if the network 230 is a CATV network, then a cable modem is used, eta In a preferred 
embodmmit tl» modem 206 is integral to the intel&gent rado 100. In other embodments; the modon 206 is provided in a separate 
enclosure. An Internet Service Provider (ISP) 232 provides the user with a connection from the cnnmunicatiims network 230 to the 
Web via the Mermt 234. Note that Figure 2 shows functional dements, but not necess^iy hardware configurations. Thus; for 
example; the modem 206 may be implemented in software on the CPU 202. The CPU 202 may be a Digital Signal Processor (DSP). The 

15 CPU 202 may comprise a single computer processor, or multiple computer prxessors. In one embedment, the CPU 202 comprises two 
processors, a DSP and a general purpose microprocessor. In one embodknent the modem 206 is prouded in a plug-in module such that 
the intelligent rado can be configured for dfferent types of computer networks by sbn^dy changing the modem plug-in to suit the type of 

network being used. 

The CPU 202 provides data to the dsplay device 112. The CPU 202 recdves user inputs friHn the command button 1 21, the / 

20 tuning control 114, the button bar 120, the select button 118, and the cursor control 116. The CPU 202 provides dgitized audo 
samples to an input of a Digitd-to-Analog Converter (DAC) 220. The andc^ audo output of the DAC 220 is provided to an amplifier 222. 
In a preferred embodment, the DAC 220 and the amplifier 222 are each two-channd devices, providng left and right stereo chminels. A 
left channd output of the amplifier 222 is provided to the left cirannd speaker 1(^ and a right channd output of the amplifier 222 is 
provided to the right chamd speaker 108. The volume contrd 1 10 controls the gain of the amplifier 222. 

25 As shown in the preferred embodment in Rgure 2, the other optiond audo sowces such as the cassette device 130, an AM 

tuner 240, an FM tuner 242, and an extemd input 244 also provide inputs to the amplifier 222. Other optiond audo sources may be 
provicted such as; for example, an audo CD, a DVD, a dgitd audo tape unit, etc The CPU 202 controls the cassette device 130, the 
AM tuner 240, the FM tuner 242, and other optiond audo sources. A tine output from the amf^'fier 222 may also be provided to a 
record input of the cassette device 130. 

30 As described above, the button bar 120 is used to select one of the audo sources. When the button bar 1 20 is set to "AM," 

the inteDtgent rado 100 operates in an AM rado mode. In the AM rado mode; an andog output from the AM tuner 240 is provided to 
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the ampifier 222. Also in the AM rado mode, the display device 1 12 dbplays the frequency of an AM station selected by the AM tuner 
240. The user may use the tuning control 1 14 to sdect a desired AM station. The AM mode is optional. 

An analog output from a microphone 250 is provided to an analog input of an analog-to-di^tal converter 252. A digital output 
from the analog-to-digital converter 252 is provided to the CPU 202. The microphone 250 and converter 252 allow for voice commands 
to control the intelligent radio. The microphone 250 and converter 252 are optional In some embodiments, a mtaophone is also placed 
in a wireless remote so that voice convnands can be provided from the wireless remote. 

When the button bar 120 is set to "FM," the intdigent rodo 100 operates in an FM radio mode. In the FM racfio mode, the 
analog audio output from the FM tuner is provided to the onpfifier 22Z, and tite display device 1 12 displays the fra]uency of the FM 
station selected by the FM tuner 242. The FM mode is also optional. 

When the button bar 120 is set to ''Cassette;'' the intelfigent radio ^0Q operates in a cassette playback mode. In the cassette 
playback mode, andog output frmn the cassette player is provided to the amp&fier 222, and the (f splay device 112 displays infomiation 
rdating to the cassette playback. The cassette fdayback mode is dso optional. The cassette device 130 may also optionally te 
configured to provide a record capability such that the cassette can be used to recwd autfio infomiation from any of the other modes. 
Thus, for example, the cassette c^ be used to record FM raifio, AM rado, or Web rado broadcasts. 

When the button bar 1 20 is set to "Web," the inteligent rado 100 operates in a Web Rado mode. In the Web Rado mode, the 
intefEgent rado 100 uses the modem 206 to connect to tiie ISP 232. The ISP 232 provides a list of avalaUe Web bn^dcasts; and 
access to the Internet 234, so that the v^ous Wd) broadcasts can be received by the intelligent rado 100. In the Web Rado mod^, the 
dsplay device 1 1 2 is used to select a Web broadcast and to provide infomiation about the selected Web broadcast. 

Figures 3A throi^h 3E show various displays provitted by the dspiay device 112 whSe in the Web Rado mode.. Figure 3A 
shows a default dsplay 300 that appears wh3e a Web broadcast is bang received. Figuro 3B shows a menu dsplay that ^lows the user 
to select one of the command and setup displays shown in Figures 3C-3E. 

The dsplay 300, shown in Figure 3A, includes infomiation about the Web broadcast including the type of broadcast (e.g., 
1\lewscasf1, the Web address (URL) of the source for the broadcast lag., httprJ/www/npr.(Fg), a description of tiw broadcast (e.g., 
"National PuUic Rado 19071, a broadcast format (e.g^ "Streaming RealAudol, etc 

Figiffe 3B shows a menu dsplay 320 that allows the user to access tl» various setup and control dsplays shown in Rgures 
3D-3E. The user activates the nnenu dsplay 320 by pressing the command button 121. The dsplay 320 provides a menu list 322 that 
lists the various other command dsplays. The list 322 may provide: a Tune Station" ccmimand for activating a tune-station dsplay 340, 
shown in Rgure 3E; a "Select Language" conmiand for activating a select-language dsplay 310, shown in Rgure 3C; and a "Select LisT 
command for activating a sdect-b'st dsplay 322, shown in Rgure 3D. The list 322 may also provide cOTvnands to activate other dsplays | 
(not shown) such as "Setup," to initialize the intelligent rado, "Scan Stations," to get a new Est of W^ broadcast stations from the ISP 
232, and "Define Station," to manuaBy define a Web broadcast station not listed by the ISP 232. The list 322 may also prowde 
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commands to activate other displays such as "Set Clodc" and "Set Alarm," to provide optional clock and alann clock modes for the 
d^aYdevice112. 

The display 320 also provides a scroll bar 321 to allow the user to scroB through the list 322 and select an item (command) 
from the list. Scrolfing may be accomplished by using dther the cursor control 1 16 or the tuning control 1 14. The user uses the cursor 
5 control 1 1 6 or the tuning control 1 14 to highight a desired irniu item in the list 322, and then the user presses the select button 118 to 
select the highlighted menu item. 

The select-langimge display 310, shown in Hgure 3B, allovus the user to elect to receive Web broadcasts in one or more 
selected languages. The display 310 provides a ist of avaiable languages 312 and a scroll bd^ 314 for scrofling through the fist 312. 
Each item in the list 312 corresponds to a language (e.g., Engfish, French, etcj and each item is provided with a checkbox 313. If a 
10 checkbox 31 3 is checked then the corresponding language is enabled. 1\b dsplay 31 0 dso provides an OK button 31 5, a Cancel button 
316, a Clear-Alt button 317, and a Setect All button 318. The Clear-All button 317 dears all of the checkboxes 313, and the Sdect-AD 
button 318 checks ail of the checkboxes 313. The user "presses" one of the buttons 315-318 by using the cursor control 116 to 
l»ghlrght a desired button and then pressing the select button 1 18 to "press" the highlighted button. 

The select ist display 330, shown in Figure 3D, allows the user to sdect a preferred type of program material [e.g.. Sports; 
15 Weather, News, AD, etc). The display 330 includes a list 332 of program types and a scroll bar 331. The user uses tte cursor control 
1 16 or the tuning control 1 14 to highlight a desired progron type from the list 332, and then the user presses the select button 1 18 to 
sdect the highlighted program type. 

The select-broadcast (fisplay 340, shown in Figure 3E, aQows the user to select a Web broadcast The display 330 includes a 
list 342 of the av^able Web broadcasts having the proper langua^ {as selected in the select language display 310) and the ifesired 
20 progrsn type (as selected in the select-list display 331). The user uses the cursor control 1 16 or the tuning control 1 14 to highlight a 
desired broadcast from the list 342, and then the user presses the sdect button 1 18 to select the highlighted program type. Each item in 
the list 342 is provided with a checkbox 343, If the checkbox 343 is checked then the corresponding broadcast is a prefened (or "fast- 
tune") broadcast The user may scroll through the fast-tune broadcasts by using the tuning control 1 14 from the (fefault display 300 
shown in Rgure 3A, vuthout having to activate the sdect-broadcast display 340. This provides a convenient shortcut feature to aflow 
25 the user to quckly tune to stations that the user regularly listens to. 

FigiHB 4 iflustrates a data-entry display 450 that allows the user to input alphanumeric text (e.g., the telephone number of the 
ISP 232 or a URL). The display 450 includes a text prompt 451 to prompt the user for the (tesired data. The display also includes m on- 
screen keyboard 452, a text (fisplay 453, an OK button 454 and a Cancel button 455. The user enters text by using the cursor control 
1 18 to Nghlight a desired character on the on-screen keyboard 452 and then pressing tte select button 1 18 to enter the higH^hted 
30 character into the text (fisplay 453. The OK button 454 and the Cancel button 455 are "pressed" in the same faslH(Hi. 

Figiffe 5 is a flowchart 500 that begins at a start Uock 501 and illustrates the Web Raifio nwde (rocess. The process 
advances fn»n the start block 501 to a decision block 502, where the process checks a status flag to determine whether or not the 
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intdfigent rado software needs to be initialized (setup). If setup is needed, then the process advances to a process block 504; otherauise, 
the process jumps over the setup steps to a process block 514. In the process Uock 504, the process obtains a phone number for the 
desired ISP 232. The phone number may be obtdr^d from a default phone number stored in the intelligent ratfio software; or by 
prompting the user through the datfrentry display 450. Once the phone number has been obtainecl the process advaices to a process 
Uock 506, where the modsn 206 dais the telephone nunber and establishes a modem connection with the ISP 232. Once the 
connection is estabCshed the process advances to a process Uock 508 where the user estabfishes an account with the ISP 232. 

In one embodiment the user is prompted for a password that is stored on the data storage device 210 or entered using tfir\ 
data-entry dsplay 450. EstabfisNng an account may irdude other actions, such as creating a usemame for tte user, changing the phone 
number used to access the ISP 232, and anting information about the user and the user's account. Once an account is estabfisheil the 
process advances to a process block 510 where a fist of avaflaUe Web ratfio broaikast stations is downloaded to the intelligent radio 
100 from the ISP 232 and stored on X\m storage (tevice 210. Lists of availaUe languages and program types are also dowr^oaded and 
stored on the storage device 21 0. Once the fists are downloaded, the process advances to a hang-up Uock 512 wherein the modem 206^ 
tenranates the network conr^on fe.g., hangs up the phone). Upon hang-up^ the setup process is complete; and the process advances 
to the process block 514. 

In the process Uock 514, the modem dials the ISP 232 ^d tten advances to a process Uock 516 where the intdligent rado 
100 logs on to the user's account at the ISP 232. The hang up, redd, and logon (Uocks 512, 514, and 516, respectivelYl is (tesirable 
when using a PSTN, because the initial telephone caO, placed in the Uock 508, is typically a long-dstance call or a toil-free (e.g., a 1-800) 
cdl. By contrast the telephone call placed in the Uock 514 is typically a local call When using a non-PSTN network (e.g., a caUe 
mocfem, a satellite network, etc.) then the hang up, redal, and logon (Uocks 512, 514, and 516, respectivdy) is typically omitted. 



Once the user is logged on, the process advances to a process Uock 518 where the user selects (tunes) a Web rado broadcast 
station. Once a Web broadcast has been selected, the process advances to a process Uock 520 where the inteHigent rado 100 recehres 
the Web broadcast. The CPU 202 decodes and decompresses the received data as necessary and then sends the decompressed data to 
the DAC 220 whaB it is converted to an analog signal that is subsequently played on the speakers 106, 108. The process ronains in the 
process Uxk 520 while the user fistens to the Web broadcast. ^ 



If the user tunes to a new Web broadcast station (e.g., by turning the tuning control 1 14 or by activating the select-broadcast 
display 340) then the process loops back to the process block 518, selects the new statioa and returns to the process Uock 520. 

Rgure 6A Olustrates the infonnation management and data processing functions 600 provicfed by a Web Rado site 602 (&g^ 
wvwtf.webrado.com). Access to the Internet site 602 is made possiUe by the Internet access provided by the ISP 232. The Internet 
site 602 provides a Ost of Web redo broadcast stations for the user and optionally other value-added s^vices that enhance the operation 
of the inteOigent rado 100. For example, the Internet site 602 may provide a list of avaflaUe program sources and streaming audo 
programming. The site 602 may also maintain user profHe comprising a fist of preferred Internet "broadcast stations". The site 602 also 
provides spedd download capaUfities such that the user can download information and software into the inteOig^t rado. The site 602 
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also provittes upload capabilities such that the user can upload information, sxh as preferences, etc^ from the inteSgent radio 100 to 
the site 60Z Fch- example, the site 602 can provide a custonnzed fist of stations for each user and voicemail capabifity. The site 602 
may provide refonnatting of streaming audio data into a fomiat better suited for the intelfigent radio. 

In one embodbnent, the site 602 also provides Web telei^one capabilities to the inteiOgent radio 100, such that the user can 
use the intdligent ratfio as a telephone to talk to other users that are connected to the Internet In one embodment of the Web 
telephone, the codec 260 is used to digitize speech from a nncrophone in the handset of the telephone 229. The digitized speech is sent 
over the network 230 to the ISP. The ISP forwards the di^tized s|»ech to a remote u^. Similarly, the ISP provides (figitized speech 
from the remote user to the int^ent racfio. The intelligent ratfio uses the codec 260 to convert the digitized speech into analog signals 
that are played on the speakers 106 and 108 or a speaker in the handset of the tdephona 229. 

In yet another embotiment, the intdigent radio provides voice emal in connection with the ste 60Z To receive anal, text to- 
voice software in the site 602 is used to convert emafl text into dgitized voice data as words spoken in the user's desired language. The 
digitized vdce data is provided to the intelligent radio where it is converted to an analog signal and played on the speakers 106 and 108 
or a speaker in the handset of tie telephone 229. To recehre email the user speaks into the microphone 250 or the nvcrophone in the 
handset of the telephone 229 and the spoken words m converted into cigitiz^ speech by the intelligent rado. The intelligent radio 
sends the (figitized speech to the site 602 where it is converted into ^ail text and then emaOed to the recipient. The softwve to 
convert speech to text and text to speech is provided in the site 602 in order to minimize die cost aid complexity of the intelligent radio. 
Altemativdy, the software to convert speech to text and text to speech is provided in the mteDigent radio. 

In one onbodiment the site 602 also provides special formatting and mari(up protocols that m tailored to the intelligent radio 
display 11Z Most existing Internet sites are geared towards a ccHnputer or television and assume that a user has a large; Ngh 
resolution, color monitor. Most existing Intemet sites also assume that a user is accessing the site by using a Web browser such as 
Netscape Navigator'" or Microsoft Intemet Explorer™. These browsers support high levd protocols such as HyperText Markup 
Language (HTML). The display 1 1 2, may be relatively smaller, and rdatively less capable than a traditional cmnputer monitor. In some 
embodiments; the (fisplay 1 12 does not necessarfly need all of the capabifities and complexity of HTML and is thus better served by 
inf omiation that is fomnatted for the display 1 1 2 and that is expressed in a markup language that is suited to the needs of the intelfigent 
radio 100, without the overhead and complexity of HTML 

When the user connects to the Intemet site; infomiation is passed dong a first data stream to an accoiflit managem^t block 
604. The block 604 provides account management functions relating to the user's accomt with the ISP 232. The account 
management block passes data to a user preference block 608, whch retrieves user profBe information and user preferences specified 
by the user. Infomiation regarding the user preferences may be stored by the ISP 232, or downloaded from the intelfigent ratfio 100 as 
needed 

Infomiation is also passed from the process block 602 along a second data stream to a program management block 608. The 
program manag^ent block 608 accesses a language variety database 610 to detemftine which languages are available, and a program 
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variety database 612 to determine which types of programs are avaiable. The program management Uock 608 also accesses program 
sources such as Gve broadcasts 620, archived broadcasts 624, stored music 626, and othm- streaming auifio sources 62Z 

User profile information from the user preference Urck ^8 and progron data from the program man^ement Uock 608 are 
provided to a program Est block 616, which constructs a fist of avaiable Web programs (broadcasts) tf»t fit the user's (vefmices. The 
5 list constructed in the block 616 is passed to the intelligent radio 100. 

Figure 6B shows the conceptual relationship between the site 602 and other Web sites that supply streaming au(fio 
information such as a site 630, a site 631, and a site 632. The Internet provi(fes the abifity to transfer data between any two of the 
sites 602, 630-632. The user connects, through the ISP 232, to the site 60Z The site 602 provides inks to the sites 63&632 through 
the programming lists provided by the site 60Z If the user selects a streannng audio program from one of the sites 630-632, then the 
10 site 602 provides the necessary link to the selected site. In some embodiments, the site 602 provides the link information to the 
intelfigent radio 100, and the intelligent radio 100 makes a "direcf connection to the selected site. In oth^ embodments, the site 602 
links to the selected site, receives the streaming autfio data, refonnats the data if desired, and then sends the strewing audio data to 
the intelligent ra(fio 100. 

Rgwe 7 iOustrates an embodiment of an intdligent radio tuner 700. The tuner 700 is mounted in an endoswe 701 and 

15 connects to household AC power through a power cord 104, to a network through a network cable 10Z and to an audio system 
through m audio line 702. User controls are mounted on the front of the enclosure 701 and include an on-off swntch 704, a conmiand 
button 121, a cursor control 1 16, a select button 1 18, and a tuning control 1 14. The cursor control 116 provicfes up, (town, left, and 
r^ht movements of a cursor or other entity on a display itevk:e 112. Also mounted on the front of the enclosure 701 is tlw display 
device 112, which provides information to the user. 

20 FigtFO 8 is a block diagram of the functional elements of the intefl^ent raifio configured as a tuner 700. The tuner 700 

comprises the Centrd Processor Unit (CPU) 202 that is used to run the intdiigent radio software. The CPU 202 is connected to the 
random access menory 204, the data storage device 210, the modem 206, and the codec 260. The data storage device 210 may be 
any type of non-volatile data starve device, including, for example a floppy disk drive, a hard disk drivQ, a flash memory, a CD-ROM, a 
DVD-ROM, a CMOS memory with battery backups etc. The modem 206 is connected to a communications network 230, shown as a 

25 Putdic Switched Telephone Network (PSTN). Although the communications network 230 is shown as a PSTN network, qub skiOed in the 
art will recognize that the networic 230 may also be a cable television (CATV) network, a sateOite networic, or any other commumcations 
network. The modem 206 provides an interface between the CPU 202 and the communications network 230 and the operation^ 
characteristk:s of the modem 206 are determined by the type of communications network 203. Thus; if the network 230 is a PSTN 
network, then a telephone modem is usedt and if the networic 230 is a CATV networic, then a cable modem is used etc. An Internet 

30 Service Provider (ISP) 232 provides the user with a connection from the network 230 to the Web via the Intemet 234. 

The CPU 202 provides data to the d splay device 112. The CPU 202 receives user inputs Urn the command button 1 21, the 
tuning control 1 14, the select button 1 18, and the cursor control 116. The CPU 202 provides (figitized audio s^ples to an input of a 
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Digital-to-Analog Converter (DACI 220. The analog aucf o output of the DAC 220 is provided to the audio output 70Z In a preferred 
embodiment the DAC 220 is a two<:hannel dewce, providing left and right stereo channels. 

Rgure 9 is a block cf agram of the functiord elements of an embedment of an intdfigent radio that provides for remote 
playback. Figure 9 shows a base unit 900 that is connected to the communtcations network 230. The base unit 900 receives streaming 
5 audio from the Web and transmits the auifio infomiation to a remote playback unit 902. 

The base unit 900 is simiar in most respects to the intelligent radio except that the amplifier 22Z the loudspeakers 106 and 
108, and the vdme control 110 are not located in the base urat 900, but rather are located in the remote playback unit 902. In the 
base unit, the DAC 220, the cassette device 1 30, the AM tuner 240, the FM tuner 242, and the extern^ input 244 are connected to a 
transmitter 904 rather thai the ampTifier 222. The transmitter 904 provides a transmitted signal to a receiver 906 in tie remote unit 
10 902. The receiver 906 provides an audo output to tte ampifier 222. 

The base unit 900 receives the streanvng audio infomnation from the Internet 234 and uses a transmission cvrier to 
retransmit the audo inf^nation to one or more remote units 902. The transmitter 904 and the receiver 906 may use any fonn of 
communication for the trvismission carrier, indudng rad o frequency conununicatioa infrared communicatioa ultrasonic communicaticm, 
etc. In one embo(fiment the transmitter 904 may be a low power FM (Frequency Modulation) transmitter compatible with standard FM 
15 broadcast bands, such that the remote playback unit 902 can be a standard FM transistor radio or a stereo receiver. In yet another 
embodment the transnfutter 904 may be a low power AM (Ampfitude Modulation! transmitter compatible with standard AM broadcast 
bands; such that the remote playback unit 902 can be a standard AM transistor ratfio or a stereo receiver. 

In other embodments, the base unit 900 may dso include an amplifier 222, loudspeakers 106 and 108, and a volume contrc I 
1 10 such that the base unit 900 can provicte both playback of the audo infomiation and transmission of tie audo information to the 

20 ranote unit 902. ^ 

Figure 10 is a block dagrmn of the functional elements of an embedment of an intdb'gent rado that provi(fes for remote 
access, COTipristng a base unit 1002 and an intelligent radio 1000. The base unit 1002 comprises a transceiver 1012 coupled to a 
modem 101 1. The modem 101 1 is connected to the communications network 230. The modem 101 1 receives data from the ISP and 
provides the data to the transcehrer 1012, whkH) then transmits the data to a transceiver 1010 in the inteDigent radio 1000. The 
25 transceiver 1010 transnits data from the intdfigent rado 1000 to the transceiver 1012. The transcehmr 1012 provides the data from 
the intelfigrait rado 1000 to the modem 101 1, which sends the data to the ISP 232. 

The intdligent rado 1000 is stnnlar in most respects to the inteflig^t rado 100 shown in Rgure 2, with the addtion of the 
transceiver 1010. A data inputioutput port of the transcehrer 1010 is prouited to the processor 202 and a Rado Frequency (RF) 
input/output port of the trenscdver 1010 is provided to an antenna Also, in the intelligent rado 1000, the modem 206 is optional 
30 (because network communications are handled by the transcdver 1010 rather than the modem 206). 

The transceivers 1010 and 1012 use any suitable means for commiflucatioa indudng, for exampler optical communicatioa 
rado communication etc. In a preferred embedment tbs transceivers 1010 and 1012 are rado transceivers that use spread-spectrum 
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communication techniques at a frequency of approximately 2.4 GHz. The combination of the base urat 1002 and the intdlrgent radio 
lOiM) provitfes a capabflity stmiar to that provided by a cordess tefephone. The base unit 1002 can be located near a network 
connection pdnt (e.g., a tel^hone outletl, and the intefligent raifio 1000 can be conveniently placed anywh^ within the rar^e of the 
base unit tOOZ The two-way communication link between the transceiver 1010 and the transceiver 1012 provides a cordless 
connection to the network 230. 
Other Emfaodintents 

While the above (Ascription contains many specifics^ these shodd not be construed as limitations on the scope of the 
invention, but rather as an exemplification of preferted embodiments thereof. The various user controls and buttons can be relocatecl 
combineil reconfigured, etc Most of the user controls and buttons can even be omitted entirely in favor of votce-acthrated commands. 
One skilled in the art wiD recognize that many of the various features; and capabi&ties described in connection with Xbs intefligent radio 
100, are dso applicable to other embodiments as well, including the embodiments described in connection with Figures 7-10. One skiBed 
in tte si w3l also recognize that other ^bodments are contemplated inciudng, hir example; hantfiidd intelfigent rados, and inteOigent 
radios for boats, cars, trucks; planes, and other vehicles, etc. 

One skifled in the art vuH recognize that these features, and thus the ^pe of the present invention, should be interpreted in 
light of the following daims and any equvalents thereta 
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WHAT IS CLAIMED IS: 

1. A rad 0 for receiving, with substantiaUy equal convenience, broadcasts from both Ixai radio stations and from the 
worid vuide wefa^ comprising: 

a visual display for provicfing information to a user; 

tuner circuitry for recehring radio freqisncy signals from radio broadcast stations; 

one or more audio ampOfiers; 

one or more loudspeakers operably connected to said autfio ampifiers; 

a modem for transmitting and recdving digital data over a communications network; 

a data storage device; and 

a softw^ program stored on said data storage device; said software program configured to use said modem to 
connect to an Internet service provider to receive dgitized midio broadcasts from said Internet service provider, said program 
further configtved to provide a seirct broadcast dsplay to allow the user to sdectabfy connect a program broadcast to the 
input of sad one or more auifio ampifiers either frivn a local AM or FM radio station or from the worid wide Web so that to the 
user, reception of a broaifcast fnnn the worid wide Web is no more complicated than fistening to a local FM or AM redo 
statioa 

Z A method for providing, with substantiaUy equal convenience, access to audo broadcasts over the worid wide Web 
and access to broadcasts from locd radio stations, comprising the steps of: 

using a modem for transmitting and receiving digital data over a communications network to an Internet sereice 

provider; 

using a radio tuner to receive audio broadcasts from local radio stations; and 

prodding a stored software program for allovuing selection of a Web broaifcast with st±stantially the sane controls 
and convenience as selecting a Ircal redo broadcast 

3. The method of Claim 2, wherein sad local redo stations are FM broadcast redo stations. 

4. The method of Claim 2, wherein said Ixal redo stations are AM broadcast rado stations. 

5. A self-contained inteKigent rado for receiving audo broadcasts over the worid wide Web, comprising: 
a visual dsplay for providng infonnatian to a user; 

a modem for transmitting and receiving dgital data over a communications network; 

a data storage device; 

one or more loudspeakers; and 

a software program stored on sad data storage device, sad software program configured to use said modem to 
conrffict to an Internet service provitter, receive d^tized audo broadcasts from said Internet service provider, and play said 
audio broaikasts on said speakerSr said software further configured to provide: a menu dsplay that afiows the user to select a 
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conmand; a select language dsplay that allows the user to ^ecify a desired language; a program material display to allow the 
user to select a type of program materia); and a select broa±ast dsplay to allow the user to select a program broadcast 

6. A self-contained intelligent radio for receiving audio broadcasts over the worid wide Web, comprising: 
a visud display for providing infonnation to a user; 

a network interface for transmitting and receiving digital data over a communications networic; 
a data storage device; and 

a software program stored on sad data storage device; said software program configured to use said network 
interface to connect to an Internet service provider, and receive (f gitized aud o broadcasts from said Internet s^oe provider. 

7. The self-contained intelSgent redo of Clam 6, wherein said software program is upgraded by downloading data over 
said commurocations network. 

8. The self-contdned intelfigent radio of Claim 6, further comprising one or more I midspeakers. 

9. The self-contained intelfigent rado of Claim 6, wherein smd communications network is a telephone network. 

10. The self-contained intdligent rado of Claim 6, wherein said commtancations network is a satellite network. 

1 1 . The self-contained intelligent rado of Claim 6, wherein said commuBcations network is a caUe television network. 

12. The self contaned intdfigent rado of Claim 6, further comprising a trmismitter configured to transmit audo 
information using a transmission canier. 

1 3. The %lf-contained intelligent rado of Claim 1 2, wheran said transmission carrier is a rado frequency carrier. 

1 4. The self-contained inteifigent rado of Clam 1 2, wherein said transnnssion carrier is an infrared carrier. 

1 5. The self-contained intellipnt rado of Claim 1 Z wherein said transmission carrier is a spread-spectrum canier. 

16. The sdf-contdned inteifigent rado of Claim 12, further comprising a receiver for receiving audo infonnation 
transmitted by said intdfigent rado. 

17. The sdf-contained intdfigent rado of Claim 6, wheren sad software is configuBd to provide a menu display that 
allows the user to select a command. 

18. The self-contained intdligent rado of CIdm 6, wh^n said software is configured to provide a sdect language 
display that aflows the user to specify a desired language. 

19. The self-contained intelfigent rado of Claim 6, wherein said software is configured to provide a program materia 
display to allow the user to sdect a type of program material 

20. The self-contained intdligent rado of Claim 6, wherdn said software is configured to provide a sdect broadcast 
dsplay to aUow the user to sdect a program broad;ast. 

21 . The self-contained intdGgent rado of Clam 6, wherdn said software is conf^ured to provide a data-entry dsplay to 
aOow the user to input alpha-numeric text. 

22. The self-contaned intdigent rado of Clam 6, wherdn said software is provided as firmware. 
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23. The self-cantained intdfigent radio of Claim 22, wherein said software is stored in non-vdatiie semiconductor 

memory. 

24. The setf-contained intelfigent rad o of Claim 6, further compiising a display a i^tffality of user controls. 

25. The self-contained inteliigent racfio of Claim 24, whersn said user controls include at least one tuning knob, said 
tuning knob configured to select a Web rad o broadcast 

26. The self-contained inteligent rado of Claim 24, wherein said user controls are configured to allow the user to 
operate the intelligent rado in a manner that is similar to the operation of a conventional rado. 

27. The self-contained inteligent rado of Clam 24, wherein said dsplay and one or more of said user controls are 
mounted on a front panel of said intdigent rada 

26. The self-contained inteffigent rado of Clam 6, wherdn said network interface comprises a telephone modera 

29. The self-contaned intelfi^nt rado of Clam 6, wherein said network interface comprises a cable modem. 

30. The self-contained intelfigent rado of Claim 6, wherein said network interface comprises a satellite modem. 

31 . The self contaned intelfigent rado of Claim 6, wheran said network interface comprises a transceiver. 

32. The self-contairKd intelligent rado of Claim 31, wherdn said troisceiver comprises a spread-spectrum transcehrer. 

33. The sdf-contained intelfigent rado of Claim 6, further comprising a voiconodem. 

34. The self-contained intelfigent rado of CIdm 33, wherein sad intdligent rado is configured to provide an Internet 
telephone mode. 

35. An intelfigent rado apparatus compriang: 

a processor operatively coupled to a computer network; and 

software loaded into a memory operatively cotqited to said processor, software configured to: 
provide a list of streaming audio programs for an intelfigent rado; 
provirte access to said streaming audo programs; and 
provide infomiation fomfiatted for a dsplay in said intelfigent radoi 

36. The apparatus of Clam 35, said software further configured to provide Internet telephone service to said intelfigent 

radio. 

37. The apparatus of Clam 35, said software further configured to provide voicemai to said intelfigent rado. 

38. The apparatus of Claim 35, wheran said Ost of streaming audo programs comprises a custon^ed list. 

39. The apparatus of Claim 35, wh^n said dsplay has a dsplay area less than twenty-five square inches. 

40. The appm-atus of Clam 35, said software further configured to download software modules into a memory in said 
intelfigent rado. 

41 . The apparatus of Clam 35, wherein said prnressor is a dgita) signal processor. 
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42. The apparatus of Clam 35, \Arfierein said software is further configured to cammuntcate with service routines 
nflining on a computer connected to said computer network. 

43. The apparatus of Claim 43, wh^n said s^ce routines provide added functioraity to said software. 

44. The apparatus of Clam 44, wherein said added functionality cmnprises voice command recognition. 

45. The apparatus of Claim 45, wherein said added function^ty comimses data convraoa 

46. The appa^us of Claim 45, wh^n said added functionafity comprises the ab'&ty to convert text messages into 
voice messages. 

47. The apparatus of CIsm 45, wherein said added fiHictionafity cnnprises the abiity to convert voice messages into 
text messqes. 

48. The apparatus of Claim 45, wherein said added functionafity comprises fonnatting a display screen. 

49. The apparatus of Claim 35, wherein said software is furtlnr configured to provide voice-activated commands. 
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